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INTRODUCTION
A large body of evidence documents the impact of macroeconomic shocks, aggregate fluctuations and economic crises on household welfare, from direct effects on employment, poverty and income, to longer term consequences on human capital investments, health and psychological well being.
Several channels link aggregate downturns to household welfare. Short term effects on income increase deprivation levels and are highly correlated with the unemployment rate and other labor market outcomes. However, poverty and unemployment levels tend to recover after crises. As such, it is relatively more difficult to identify their long term impact on household welfare and in the realms of health and human capital accumulation. When present, these impacts can further the process of intergenerational transmission of poverty, implying that even short-term downturns can have lasting consequences on human development levels. For instance, several early childhood development studies (see Schady 2004, and Galiani 2009 , for reviews of existing evidence for Latin America) indicate that adverse events at the beginning of a child's life may translate directly into deteriorated adult outcomes.
However, crises also imply potentially conflicting income and substitution effects regarding health and education outcomes (Ferreira and Schady, 2009) . The impact of an economic crisis is thus, ultimately, an empirical question. Quantifying these effects constitutes the first step in the process of understanding the underlying mechanisms and channels connecting welfare and aggregate shocks. These, in turn, are fundamental inputs for the design of ex-ante safety nets, ex-post alleviation programs and other corrective and preventive policy initiatives intended to safeguard the population and reduce vulnerability.
The results for Argentina presented in this document attempt to overcome some of the challenges posed by the identification of the consequences of crises on health and education. The study estimates the impact of recent crises in Argentina on a variety of dimensions of welfare for the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . The identification strategy relies on both the inter-temporal and the cross-provincial co-variation between changes in regional GDP and outcomes by province.
The main findings indicate significant and substantial effects on maternal and infant mortality and low birth weight, and countercyclical (but not statistically 3 significant) effects on education enrollment rates. The results indicate an asymmetry in these effects: The negative relationship between downturns and health outcomes is greater than the positive evolution during recoveries. Moreover, low birth weight and enrollment for youths aged 13 to 17 are significantly correlated with public expenditure (negatively and positively, respectively). These results are in line with recent theoretical and empirical findings, and significantly expand the evidence base concerning the consequences of macro-shocks, especially in terms of the finding on low birth weight for which previous work has not found substantial evidence.
It should be stressed, however, that in a strict sense the estimated results of provincial GDP variation on human development outcomes are purely conditional correlations that do not represent causal relationships. On the other hand, there is only limited scope for challenging an interpretation of the results as encapsulating a causal relationship. There is no possibility of reverse causation in the estimated relation, and while an omitted third variable might be driving the estimated relation, governance issues are the only strong candidates to pose a potential threat to identification. Since in the strictest interpretation the data at hand does not provide a purely exogenous source of variation, the terms "impact" and "effects" used throughout this document imply that the estimated semi-elasticities only represent sound observational correlations.
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The paper is organized as follows: Section 2 provides a brief summary of recent evidence on macroeconomic shocks and household welfare, an overview of the evidence for Argentina and the recent evolution of GDP and socioeconomic indicators since the mid 1990s. Section 3 presents estimates of the relationship between GDP and these outcomes by exploiting variation at the provincial level, a series of robustness checks, and evidence on public expenditure as potential transmission mechanisms.
Section 4 concludes with an assessment of the contribution of these findings and their relationship to existing literature, and offers some suggestions for further research. This section reviews some of the theory and evidence that accounts for the impact of aggregate shocks on household welfare. Understanding these effects and their underlying mechanisms is a key input for policy making, both in terms of mitigation and prevention -see for instance Lustig's (2000) discussion of these issues for Latin
America and the Caribbean.
The most direct effects of crises -on household income, employment and poverty levels -have been amply documented (see, among others, Fallon and Lucas, 2002) . For
Latin America and the Caribbean, Gasparini, Gutiérrez and Tornarolli (2007) report that during the 1990s and the early 2000s decreases in GDP had substantial impacts on poverty rates, including few instances of positive and unambiguously pro-poor income growth during this period in the region. 2 However, these most direct effects of crises tend to dissipate relatively quickly with employment growth in subsequent recovery periods. The long term effects of crises get confounded with contemporary and future economic fluctuations, thus their identification poses a series of challenges. Most studies, thus, measure correlations between outcomes and crises. Only a handful of papers have credible identification strategies based on exogenous sources of variationsmost notably in this review, Camacho (2008 ), López Bóo (2008 , and Bózzoli and Quintana-Domeneque (2010) , which are discussed below.
The most compelling studies in this area are related to the effects of crises on children's health and human capital accumulation. 3 Ferreira and Schady (2009) review the empirical evidence on these issues and propose a framework to understand the multiple and potentially conflicting incentives introduced by crises. They argue that education and health investments are not necessarily pro-cyclical, and that ambiguities are due to the presence of income and substitution effects. Crises reduce human capital 5 investments because of the diminished resources available to households (income effect), yet they may also induce higher investments due to lower wage rates, which reduce the opportunity cost of time for adults and the opportunity cost of schooling for children (substitution effect). Ferreira and Schady's (2009) model suggests that in developed countries downturns will improve health and education outcomes (because of less binding credit constraints), whereas the effects will be negative in poor countries.
The authors also suggest that the effects will be most ambiguous for countries in Latin America, Eastern Europe and other middle income countries.
Empirical evidence is generally consistent with these predictions. 4 For the United
States, Dehejia and Lleras-Muney (2004) find that infant health outcomes improve for babies (reduced mortality and low birth weight) conceived during recessions due in part to selection effects -i.e. the type of mothers conceiving during these events. Evidence for developing countries indicates impacts in the opposite direction. For example, Bhalotra (2010) finds that infant mortality is counter-cyclical in rural areas of India.
Baird, Friedman and Schady (2009) use microdata from Demographic and Health
Surveys from 59 developing countries and also find evidence of counter cyclical behavior in infant mortality. Moreover, they find that the effect is asymmetrical:
downturns imply larger increases in infant mortality than the decreases associated with positive shocks.
Similar patterns emerge in case studies from Latin America. Based on microdata from Demographic and Health Surveys, Paxson and Schady (2005) They document a change in household roles with respect to the labor market, with higher employment among secondary workers as a strategy to compensate for the fall in income for unemployed (or reduced-hours) primary workers. McKenzie (2004) , also using EPH data, characterizes responses to the crisis in labor markets: the main effect is 8 a generalized drop in real wages, which, coupled with weak labor demand, prevented households from increasing employment or work hours.
The above references provide baseline evidence regarding the most direct effects of economic crises: income; labor markets; and poverty. There is substantially less evidence concerning the impact on other dimensions of household welfare, especially in terms of long term outcomes.
In terms of infant health outcomes, Bózzoli and Quintana-Domeque (2010) 
INFANT AND MATERNAL MORTALITY, LOW BIRTH WEIGHT AND ENROLLMENT RATES IN ARGENTINA'S CRISES a. Data
The evidence presented in this study is derived from a series of aggregate indicators at the national and provincial levels. The outcomes of interest include: three health indicators -maternal mortality (per 10,000 live births), infant mortality (children up to one year old per 1,000 live births) and low birth weight (children weighing less than 2,500 grams at birth per 1,000 live births); three education variables -school attendance rates for children aged 6 to 12, school attendance rates for youngsters aged 13 to 17, and the proportion of those aged 13 to 17 that do not work nor attend school; 8 and, as a benchmark, child and overall poverty rates (calculated using the international 2.5 USD PPP poverty line). 9 The attendance rates are not adjusted for the theoretical age group at primary or secondary levels since the focus of the exercise below is based on whether children are in the educational system or not, irrespective of their level.
The data on mortality and birth weight at the provincial level is published by With respect to educational outcomes, primary enrollment seems to be almost universal, whereas enrollment for ages 13 to 17 increased substantially over the period (from 77.8 to 92.2 percent). The proportion of those in the same age group that do not work or attend school fell accordingly. Finally, as depicted in Figure 1 , poverty (and child poverty) increased substantially during the 1990s and after the 2002 crisis, then fell significantly.
[ Some correlations between the outcomes and changes in per capita GDP are apparent in Table 1 . The figures for poverty and child poverty provide a benchmark: For almost all years, their change goes in the opposite direction of that of output. The same seems to be true for the health outcomes: All three worsen in 1995 and 2002, the years of the two greatest crises of the period in question, and then become countercyclical.
12 Argentina is made up of 23 provinces and an autonomous district, the City of Buenos Aires. The latter is equivalent to a province for this analysis. 13 In less developed countries, regional GDP measures are often prone to measurement error. It should be noted that ECLAC has computed these series for decades in Argentina. Moreover, the coefficient of variation of changes in log per capita provincial GDP is relatively low (0.342). In any case, as pointed out by an anonymous referee, it is reassuring that any c1assical measurement error would bias the impact coefficients towards zero, and the estimates below report a series of non-zero coefficients.
Educational outcomes do not seem to follow a clear pattern; if anything, they appear to be positively related to income growth (pro-cyclical).
These . This heterogeneity along a common trend is also reflected in provincial GDP levels and other outcomes, as depicted in Table 2 , which presents the coefficient of variation at provincial levels for each variable in Table 1 .
[ This evidence suggests that the impact of aggregate fluctuations can be estimated by exploiting regional differences in their effects. There are several alternatives for this type of estimation. As discussed by Baird et al. (2007) , first differencing of output and outcomes may create a stationary series under some conditions, and reduce the problems induced by serial correlation in time series. The preferred specification implemented in the estimates below is based on a random trends model (Wooldridge, 2001 , Chapter 11), derived from differenced data but with the additional feature of allowing each province in the sample to have its own time trend. The models for studying the relationship between GDP and the outcomes have the following form:
where Y jt denotes the outcome of interest for province j at time t, X jt are a series of time varying covariates for each province, and the term j F represents provincial fixed effects (equivalent to linear time trends by province in the non-differenced model). The analysis will also contemplate alternative econometric specifications.
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The results provide consistent estimates of the response (semi-elasticities) of education, health and deprivation variables to the economic cycle. The identification strategy for these estimates relies on both the inter-temporal and the cross-provincial covariation between changes in regional GDP and outcomes by province. The objective of the exercise is the quantification of these semi-elasticities, which do not necessarily capture a causal relationship between the variables. These semi-elasticities are captured by the parameter β and estimated by regression models like (1) weighted by the provincial population for each outcome of interest to reflect greater precision in estimates from larger provinces. Given the difficulty of finding truly exogenous control variables, the set of covariates X jt is kept at a minimum, and includes the change in gender and age composition of the population in each province for all estimates, 14 and indicators for institutional reforms for the education outcomes.
[TABLE 3 ABOUT HERE]
The top panel of Table 3 presents the results for the coefficient β for the outcomes under study, with robust standard errors clustered at the province level. The benchmark results for the poverty measures demonstrate a strong and highly significant counter-cyclicality -a one percent increase in per capita GDP reduces child poverty by 0.66 percentage points, while it reduces overall poverty by 0.48 percentage points.
Moreover, the results indicate a negative (countercyclical), but not significant, relationship between the evolution of per capita GDP and that of the three selected educational indicators at the provincial level.
Finally, the results demonstrate significant relationships between changes in aggregate output and the three health indicators, which worsen substantially with GDP declines and improve with economic growth. A one percent decrease in per capita GDP increases maternal and infant mortality in around 0.04-0.05 cases per 10,000 births, and 13 increases in 0.18 cases per 1,000 the number of low birth weight children. These coefficients indicate substantial effects. The averages of these three rates for the 1993-2006 period are 4.2 (maternal mortality), 17.9 (infant mortality) and 72.5 (low birth weight), implying that a 10 percent decrease in GDP would increase the maternal mortality rate by 9.4 percent, the infant mortality rate by 2.5 percent and the low birth weight rate also by 2.5 percent.
However, the above estimations implicitly assume a symmetrical relationship between the evolution of GDP and the outcomes of interest for both growth and recession episodes, which contradict some of the available evidence for developing countries, as discussed in section 2 (Baird et al., 2009) . A consequence of this assumption is a possible overestimation of the effect for the growth period and an underestimation for recessions. As an illustrative example, Figure 2 plots the relationship between changes in GDP and the percentage change in the poverty headcount. Poverty seems to increase markedly during downturns, but in growth periods it declines at a slower rate as compared to the response during recession.
[
FIGURE 2 ABOUT HERE]
To account for this potential heterogeneity in responses to GDP changes, the bottom panel of Table 3 presents the results from the estimation of a model that allows for differentiation between episode type: Table 3 demonstrate differential correlations between socioeconomic indicators and per capita GDP during growth and recession periods. For instance, the results for poverty indicate that in periods of economic growth, the effect is generally lower and less significant: A one percent decline in per capita GDP increases child poverty significantly by 0.77 percentage points, and overall poverty by 0.57 percentage points. Only maternal mortality seems to be significantly associated with growth episodes: An increase of one percent in per capita GDP reduced maternal mortality on average by about 0.8 per 10,000 cases. Most notably, downturns are strongly correlated with the worsening of indicators of children's health outcomes.
Infant mortality and low birth weight increase by 0.11 and 0.2 per 1,000 cases respectively for each percent reduction in per capita GDP, and they do not fall significantly with increases in provincial GDP over the period.
[TABLE 4 ABOUT HERE]
Finally, Table 4 presents the results of a series of robustness checks that corresponds to variations of the model in equation (1), following the alternatives discussed in Baird, Friedman and Schady (2007) . All standard errors in the Table are clustered at the provincial level. The "Differences" model is a regression of the first difference in log GDP per capita on the first difference in outcomes. The "Differences + The general conclusion from these robustness checks is that the patterns in the top panel of Table 3 are strongly robust to the changes in controls and specifications. The coefficients are similar in size and level of significance for the health and poverty outcomes, and even more significant (due to clustering by province) for the health variables for the preferred specification. As in Table 3 , there are no significant results for the education variables in the alternative specifications, with the exception of a small increase in primary school attendance when GDP grows.
c. Social public expenditure, health and education outcomes
The results discussed so far are robust to a series of changes in control variables and specifications. While health outcomes seem to be significantly affected by aggregate fluctuations in Argentina for the period 1993-2005, the results do not provide evidence on the plausible mechanisms linking the two. Related studies have investigated these mechanisms, and have established that public expenditure can play a significant role. For instance, Bhalotra (2010) suggests that in India the countercyclicality of infant mortality in rural India is related to the pro-cyclicality of state health expenditure, while Paxson and Schady (2005) (Cruces and Gasparini, 2008) .
[TABLE 5 ABOUT HERE]
The above analysis can be extended to incorporate the varying levels of social public expenditure by province. Table 5 presents a series of results that utilize this additional source of variability to provide evidence on the relationship between public expenditure and the outcomes of interest. The first regression indicates that changes in aggregate provincial social public expenditure are significantly related to aggregate and child poverty levels (over and above changes in provincial GDP), but are not correlated with the outcomes of interest, with the exception of a negative and weakly significant association with the proportion of children neither working nor attending school.
In the second panel, the social expenditure variable in each regression includes only the relevant category for each outcome. 16 These results are compelling: The change in low birth weight incidence is significantly and negatively correlated with changes in provincial public health expenditure, while increases in education expenditure are correlated with higher enrollment rates for those aged 13 to 17, and with lower levels The third panel includes the relevant and total social expenditure (excluding the relevant category) in the same regression. The latter is only significantly different from zero for the poverty indicators, providing further evidence that the correlation of expenditure with outcomes originates from the specific expenditure categories. Finally, the regressions in the bottom panel of Table 5 include an interaction between changes in GDP and changes in social expenditure. These results indicate that the effect of public health expenditure on low birth weight is larger when accompanied by changes in GDP.
Relevant health (low birth weight) and education (enrollment for the 13-17 age group) outcomes appear to worsen with lower social expenditure levels, and to improve when these levels increase. These results are not sufficient to infer a causal link between poverty, health and education outcomes and public social expenditure. However, the lack of effect of aggregate expenditure and the significance of the correlations of the outcomes with the relevant specific categories support the plausibility of public 
DISCUSSION AND CONCLUSIONS
The results presented in this paper are in line with the current body of empirical evidence and the theoretical discussion regarding the effects of aggregate fluctuations on household welfare. In a middle-income country like Argentina, even deep crises have essentially no negative effect on schooling outcomes (if anything, they have countercyclical effects), but can result in a decline in health status as witnessed by the increase in maternal and infant mortality and low birth weight. In terms of Ferreira and Schady's (2009) framework, substitution effects seem to limit potential school dropout, while income effects appear to dominate for health outcomes. As in Baird et al. (2009) , these results are asymmetric over the business cycle: Downturns exhibit much larger effects (in absolute value) than positive shocks. Also as in Baird et al. (2009) , the estimated effects of aggregate fluctuations are partially due to the presence of a very large contraction (2001) (2002) in the period under analysis.
The benchmark results for poverty and child poverty have been previously and extensively documented (Cruces and Wodon, 2003; Gasparini and Cruces, 2010) . The countercyclical tendency of enrollment rates, while not statistically significant in this study, coincides with more detailed conditional analysis based on Argentine household surveys (López Bóo, 2010a) . The main contribution of this study is the evidence of the effects of aggregate fluctuations on infant and maternal mortality for the Argentine case, which coincide with previous findings for other Latin American countries (Cutler et al., 2003, for Mexico, and Paxson and Schady, 2005, for Peru) . The impact on low birth weight, though not extensively documented for Argentina, coincides with the evidence obtained from microdata for a more limited period (Bózzoli and Quintana-Domeneque, 2010) . Finally, school enrollment rates for youngsters aged 13 to 17 are positively correlated with education expenditure at the provincial level, while low birth weight is negatively and significantly associated with provincial public health expenditure. These results suggest that the limited availability of resources during a crisis period may constitute one of the transmission mechanisms between aggregate shocks and health outcomes, as found in studies for other countries (Bhalotra, 2010, for India, and Paxson and Schady, 2005 , for Peru).
Overall, the results in this article provide evidence of the permanent effects of economic crises through increased mortality, and long term impacts through deteriorating health outcomes (low birth weight) with substantial consequences in terms of future income generating capacity (Alderman, Berhman and Hoddinott, 2004; Black, Devereux and Salvanes, 2007) . The results support the notion that governments must take a proactive stance during aggregate crises, to not only strengthen income transfer safety nets; but to also expand the level of public social expenditure and maintain the quality of public services.
The evidence on the effect of public health expenditure on low birth weight is compelling, but further research should concentrate on establishing causal and more detailed links between aggregate fluctuations and health and education outcomes. This research could inform policy design and guide specific interventions to protect the welfare of the most vulnerable population groups. Notes: Robust t statistics in parentheses, clustered at the province level. * Significant at 10%; ** significant at 5%; *** significant at 1% The regressions include controls for the first differences of average age and sex composition of each province per year, plus, for the education outcomes (columns 4, 5 and 6), a series of indicators for the partial and full implementation of an educational reform ("Ley Federal de Educación"). Notes: Robust t statistics in parentheses. * Significant at 10%; ** significant at 5%; *** significant at 1% The regressions include controls for the first differences of average age and sex composition of each province each year, plus, for the education outcomes (columns 4, 5 and 6), a series of indicators for the partial and full implementation of an educational reform ("Ley Federal de Educación").
Figures Figure 1. Evolution of National Gross Domestic Product and Poverty Levels, Argentina (1993-2009).

